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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film 
transistor, which can obtain the sufficient current 
driving capability without the requirement for a large 
occupied area. 

SOLUTION: On a glass substrate 16, a ground 
insulating film 17 comprising a silicon oxide film and 
polycrystal line silicon thin filmes 18, 19 and 20 are 
sequentially formed. Then, at the part of a bipolar 
TFT 13, an N-type emitter regions 21, a P-type base 
region 22 and an N-type collector region 23 are 
formed on the polycrystalline silicon thin film 18 in the 
aligning pattern in the lateral direction, and the NPN- 
type bipolar transistor is constituted. Furthermore an 
N- region 24, whose concentration is lower than the 

collector region 23, is formed between the base region 22 and the collector region 23. 
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I tmm 1 ] mm.±<^'^'j ^ ymm^z . m i mmmi)- 

5-^1**^ iM:;fi*i(cPlft^LT.jgfij(:$;i'i.3^^./S'f r^-^mx- 
hh^Lt ^^mxk. -thMW. \- v >'i^.x 9 . 

c m^Rif 3 ] sSiRJB 1 ^ 2 {zim.omm \- 7 >- >• 
t •'t , 

[ m-^m 5 ] If 3<is 1 > L 4 coK^-rixtiHzMmc^' < 

I Ih*iB 6 ] It^Rii 1 > L. 4 «v >'f fLr/'(cie«4C'jy s' 

.-f ,-f-; - I- -5 yi^X 9 h , N c hrtTO I- 5 >- v 

X 9 J; L*-' P c h mm. Y y >' i^x ^•^;<-?-ti-if ';)ffl1«M 
mmv-yy =Jx 9 . 5':).jK:^*«'ffl t ^ixVs c: i: 5r#fS i -r 

mm. 

umm9] n-^,8izmm<r>m^Bm^mizn\^ 

X - 

mM'<-^ '-K- yW.<7)mB h y yiyX9t''mtR K 5-^ J<- 

mmyTi-n9'x-^ -y '1-t Lxm^^^txtzzt 
hWB' < -f -^Sfjrw.ii b y yi^x9-¥mm. \<y^ 

WIZ m ^ - s^yil . Htlte N c h fSM I- 5> y >"X 5' . P c h 

iMm \- y y >-x. 9 ('y^^i:'t\.h^—-)jffMM v y yjx 9 h 
nmmn^ tmm 1 ^ > l 4 irixMzmmc^y 

.'< -f ^■^-ym.irmm V y ylyy.9i}^Tyy°l,zmv^hixtz 

[ 1 2 3 iff^ii 1 1 {,zim<r>m^^^mzii 



[ li^il 1 3 ] tmrn 1 ^i: t ■> L 4 « I -.-rixz^'tciSSfeto 
ysw ii?-ym<^mm hyyi^X9b. N c h il« h y y 
i^X9t5XZ/Poh mm h y >' 'JX 9 $• •^ij-t+j^offlffl 

(cfc(t.svNM 7\t~7mcr)mm h y y>'x.9c^mm-jjmx' 
h'-'X. 

V-9 9mm^r . mJiSffltfflSim F y y'Jx9(zi5 

iixii X 5 y , =j w ^WMb n \:.mnsL<'i v— 

flM 1- ^ y 'Jx9<^)'<-x.$Mm^ . HulEfflffiMriM 1- y 
y> x9\.z^»hB,-^-x.mMt m tmnM<^y/-x . 

ymmt nmizm^-t^i t ^ni^wc^tmmv 

yy=jx9c7)mmifm. 

[00013 

[|lBJfiOM-r&lSffi:W-»3 ^mmii. mmhyy'>'x9 

mmhyyiy'x9 i^miMijmizm i . mz . m t mmm 
mm:f)^n-:>'<^ ^- ymomm h y y=yx 90)mmz 
mtth<r)X'h?>. 

[000 2 3 

m^^iiWj] mx.i,£. 4 5 0'cwTt«'^-:'7t(&i->ro 

(polycrystall ine Silicon Thin Film Transistor, iil 
T. poly-SiTFT isEf ) , \^hn>h rffijaro-fe.?. 
poly-Si TFT J (i, ::^a^'7A««±tcH 7 

^S^^^i: LXmS^ixX^^y^. 

[00033 ll6^^S^*cOpoly-SiTFT CO— CTSr^f 

t>0-<:-fc*). y-A, Kt -^ >tIJ?!s^?EM-^.S.ix)ly-Si 

STFTS:^LTV>^. ttz. Cl^poly-Si T F T tiN 

ch-TFT<7)f?iK'^)i>, 116 (a) , (b) iZiT^irXo 

(c. 1 ±(,z>>j n ym-\m*'h^j:?s> y r 

m2t)m^^fi. '^-i/jifcpoiy-si i¥,^3*>'}r0BK§ix-(: 
v^s. ^ibtc, poly-Si mm3i^o>-')^ymmt^ 
hKi:hy~-Yi^mmAmm-^ix. r)v?^-^x. (a 
1 ) mmij^ht^h f-hmMSimj^^iixv^h: -cl 

T. poly-Si 3 cod *>>■'- l-tE1SItT^K;<Si3-ij-(C 

7A%M$ix-Ci'>.g). ^fc, aym{m:h^h-'j:^m 
T^^mX^Sijm^-^flh i: i: t tc> 3 9 

9, 9;«)^"MP$i'(., y-;'.i;®io, Fl^-^Vtl^ll 

i}'mWL^ixX^-^h . 
[0 0 04 3 



hTi-^yy^A y^t LTffl(-^-?.TFTf (i. V&mj) 

4-- 5 m III izM L T ^ -\- yUlgVV A< 5 0 0 n i . t§-^ 
i.zX-.'Xiil mm h w>3 J: -5 (C. f--\':T'/HfS*^66ii6T:^ 
*iV>TFT//ffl^-><":>i'L-<:t-»-&. ■r'5ri:>*>. ±^=iMifM 
W)WW'£-^t & ith T F TT'{± . ^-^ ^vulg*:::^ < 
•thattimi^. ^tt^tiX^tz. L*^L:Sr*'''^, f-v 
-^'/Uti*^'::'^^ t >T F Tirffll t -ei-L/ittTFTtO A* 

[ 0 0 0 5] *feaj!i±. ±iec73llEil'2rS??*l-^-^-.7'c*'-)tC>j;- 
^ ixtz h ff)-C-h o T , ;^ § =5: A^MTS ir^f^mtt^^ Z t 

[0006} 

[ 0 0 0 7 3 -^tz. IBJRrfl 2 {^ztm^MW, h 5 >' i^-X 9 

x5 ■', 9%m.tm^'^-y-w^w^}:.<m^^ifmt^ 

9 Mfc-S y. HulE<- .x«teS i Ofel . * Wz ts: ^ 

[0008] l«*«3tiettc0jSMh^V->XiS' 

[0009] tfz. mmM4 iZBm<7^Mm h -y > i^y^9 
« i . imm 3 iztim-yMm h ^ >- v-y. 9i,zm^x, 

[0010] iTt , *fEHJiOff*iS5tciaigc7)i|i2Sf4:.m 
mUlffftW, HB*ifl 1 ti:^ ^L 4ff)\,^^i'd}Hzimcr)r<^ ;K 
- ^ffiiOfWIl I- 5 >- i-'^. 9 ^m\-^ ^ixfz Zt^W^ti- 

■Si here h 6,. 

[00 1 1 ] 517-^, .-^^rai^JiBjRiifaiciatEf^Ji^B^Bi^Trv 
. m^m 1 1 > 1 4 t ^m;^)Hciaifc<?3 ' --k- 

[0012] ^ . mmsi izumcomMMUkmrnii. 
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Ml- 7 Nc hrfMI-7>i-'-^-.^fcJ:yPc 

[ 0 0 1 3 ] m^msizumc'-yi^aB^^^^M.ii. 
tmmi izim^mikm^.^mz^^^z , k ^ -r -'^-ni 

swells Sr^^mi:-?-.^. , 
[ 0 0 1 4 ] iTt: . W*iM9(ciEimi7J?lg,PB^^F^li(i . 

7 a<7)fIM b 5 >- 9 :f}<mMi H 5 ^ v n- 0 SSc/j T ^ n 
y^i: LXm^''i''>tLtz-lt^mWLti-i> LiriT$) 

[ 0 0 1 5 ] i/:;, iSatiM 1 0 fclSiKi'Ji-RifB^H^^SS 

,t:- ^MioiiBM b :7 >- i-'.?. //(ftrie y ^ > <-®mzm 

^^hir. HulBN c h?iM b 7 y>'7^9 . P c hWm b 7 

y=jx9co\,^-ri-L:/}^—'jj-f3^mmhyy=j'y^9!i ixm^-* 
[0016] itz. fi^n 1 1 izMmcom^Hm^^mm 

•thi><7yx-$)t. 

[0017] i.fz. 1 2 (c|2$!c<7)fS.fB«^n-^K 

{4, IfiRJai ltcief!eiO?RB%«^i^Sia(c^3V^T. b-7-f 

[ 0 0 1 s ] ii^Ti 1 3 izim<7Mm \- ? > i^'x 
9 i^^m.:)i -m^ , 1 ^- » L 4 1 ^■ri^:f}HZMm(o 

■'< ■{ rhr- ^McOflBM b y yi^xs t . N c h flM b 5 y 
i''X9^i:.t/P c hfSMb 5> >'.x^'i-^-ii-itt^offi^iti 

MjiM b 7 y 'jx 9 . (rm-n-fm ^ > h^Ltzm^v^^^^m. 
(c#3}t-?> ' <^ -tr- ^Siop?^ b 7 >' v-x i'i7:)0^3t:?j•a-c 
^> T . mst^M ;K- ^a^Oji^ b y yV'X 901- 5 y 

9 mm^i xxf^u9 9 mmmm ^ , mrdm mmmm b 
7 yjy- 9 tfctt s (bx 5 y , n u- ^^wt isi 

miiJ U .-K- 5Mfi0liM hyyi^'x9 <7.)'<.- xw^<r>m 

fi^ 3 C t: ^ t -^r i> cr>X h h 
[00 1 93 -^%mt , nm b r> >- i^-X ,y x-y <-{ y 
hyy=JX9i^'^'thZbf'Zii OAv-f ,lf-7 b7> i-' 

-X m^<r>n-^x'h h ^ ^ -"mmmmi-i * \%ioh-th 

i^OiX'Sih. ^--s-f/l'-^ b7> v-.xr57i7;f^.^*; 

Wm.X'\i^j:<. mMb-fhZb^zX'.XCmOSVyy 

'jx 9tm mzm&x- * i. . > ^ > 3 SLis.hio*i].R5 1 

[0020] 

1 4 2r mm L xm.m-t ^ . ^^^mmc^mmu . ^ <-< -t- 

-^M^^b^yv'X:?' (OT. >"<-^--K-7TFTfcie 
■t) fcNch. PchjS)«b7>^v'X:^' (tJ.T. ^ix-f 
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ilN c h -T F T . P c h - T F T i: Id-^ ) 

(CMOS^) ^mhyy>'^^i$' (OT, cm 

os-TFT.>:ie-r) ^^-t^m^BrnTskmrnx'^^h. ^ 

IX. m\.i.i.^<-^ ^^~yTFTl3t. Nch-TFT 
14. P c h - T F T 1 5 (DmfS.?: ^iX^'ix^i^mX'h 

[ 0 0 2 n dl (-;:if<1'J: 3 (c. ^'^xSIS l 6 (ff. 
fig) ±(c. >'gr?>'lSfL^;9^^b^'^TtlbJfi*fJ3il 7 . ^ 
S0^Bi^U3>'p|Ml S, 19, 2 0 (>''J3>'^^) >^>' 
ll|p(;^rr^ fiic $ iXX V ^ ^ . L T . ^ ^-f ^ T F T 1 3 Wi 

Tli, U :?>f«l^l Sic. (^l^SttS) 

c7)X $ y 2 1 > . Pfi ( m 1 > 
S) C7)'^-.XM1^2 2 t . (^1 2f mM) ^-)::? U 
^mtsK2 3;ov. fM:^f^icM--^:J: 3 (c^j^c^^xT^J 0 , N 
P N mc7V < ^ dv- h i7 >' X ^ S: If /jjc L T ^ . ^ 
. -XfU^ 2 2 > 3 U :^ 2 3 <7m{Z\^ . i? 
^57^J^2 3J:^)^offt?a«^N- %m.'lAt'^J&WL^ixX 
v^^h. .IC7,)N- Mi^24{i. •y:5'pHl^2 

xfii^g 2 2>'N.co::i^^«Si:^ V rcoaA$J;^S:±tf . 

-X^J?g2 2-3 1/7:^^5^2 3 ral^fg^^S^/h^ < 
■f h ti>ho:^ h cOTh h.. t fz . ^Mh^b > U :3 >1f M 1 S 
y?\ ft?f^-5>CMOS-TFTc?^^-hS^y*M2 
6*^ MPalJ&^f 5^ 2 6 XWhtiX i ^ ^ . 
[ 0 0 2 2 ] -->^r . C M O S - T F TfflXii . ^.*Sa^B>' 
U3>'miil9, 20Ji<C. y-h$&?I^Bg2 5Sr:frLT 

j^- his:S2 7;9^Si3S:$?x'C f^^. -tL-t, ncIt-t 

F T 1 4 ^.^gfi^r r . h 'iitS 2 7 T^7;^ -V '^^)VmM 

2 Srmt;NMv^x^lJ|g2 Qi^ctl/NSKU >'fi[JS 

3 0 fm^^'^i'i . P c 1 1 - T F T 1 5 ^.^gP-^tT'Ci . V 
-^wl p,t?i<3 1 'rKOPMy-xp.i5ii3 2^i iL^'P^ HI- 

> iSis 3 3 imm^^ixx v^h^ tfz. v m^w. 2 
5 io J: x/y- V mm 2 7 jitc 'j r? vm\tm- ^^^&m 

[0 0 2 3] -cLT, y<-f tK-^TFT 1 3. Nch- 
T F T 1 4 , P c h - T F T 1 5 CO^iX-lfiXiZ^ mmt 

mm 2 6 . h mmw. 2 5 m^i l t x 5 y ^mm 2 

1, <-.74St*2 2. r?b-7-5^Mis!i2 3, y-xmfeJc2 

9, 3 2, ]<u>{ >^mm3o. ssizmth^y^^h 

rn-n'34, 34. ■'■•/f^ma^ti. ^nv^^v^^-iv 

3 4±(CX5 •y^«ffi3 5 . ^-X«t£3 6. rzU-^^^ 

l;®3 7. y-xm®3s, 40. hi--<>'«ii3 9, 

[ 0 0 2 4 ] mz , itdfflRSc^rf M h y >'>-X :57i7,)ti3t 

( j: , A'^-f rK- y T F T ^'.)X y ^ , -ZlX^ 9 9 WM^A N c 
h -TFT 0) y - , \^ u A y MiiK h R L- , v < 

tK- ^ T F Ti7)/<-X^IJ^S: P c h - T F TiT) y - 



oT, ra-eX:^H?$r3fiLT4 5 0X:tJ.Tc7>ffiv^rn-t: 

t T ^ X I ^ d ^ /^^'r ^ h . 
[00 2 5] ^-r. 112 (a) (C^^-^'ct^iC. 
1S1 6±<7):^atc^ ffiJiCVD (Low Pressure CVD, U 
LPCVD^ia-T) S^/LSir^X'VCVD (Plas 
raa Enhanced CVD.OT. PECVOtid-T) i£S:fflV^-C 
^jl 2 0 0 n rnS^gcT) i.' 3 >'i§fl:l^5rff^i3£ L- . Ttlt^B 

jsflii 7h-r-g>. mz. Tmrnmii y^^^-^mz. v- 

i^yV ( S ioH,) hhv^lX'^J l^yV ( S i H4 ) ^ 
m:Wc L7t L P C V ^'^tfzVX9 E C V DJSirfflV^TM 
Jl 5 0 n mSS^O^^Sp^Hi- 'J ^ >'r#.fli$'ffM L/::f^, X 

T . 7 ^ h U y < - • x -7-> 

v>TVN'^-:c>'7'etT55i*i.\ ^JSb^bv "; -7>1SM1 S. 
19.20 ^-r^o 

[002 6] ^j^X, 112 (b) {ZTTCfi^ol^Z^ ECR- 
CVD (Electron Cyclotron Resonance Chemical Vaix) 

r Deposition) ;fe$rfflV^TMi?l 2 0 n m^gc^Jv' 'J 3 
>'i§'ftJW/;^^^^^'--H$MtS^2 5^ffM^^. -fU 
T . y^^^ J; 0 M¥6 0 0 --8 0 0 n mWSoy9 

V ^ ^ffiCitlt ^ -ti: . c v <^ - - f'^ h o: 

> (C J: 0 . N c h -T F T 1 4 . P c \\ -T F T 1 5 Jf5 
jKmi^^^Sa^HS^' U >i«)K 19. 20 ±(C h 

2 7. 2 7 $-?gjs:-r'g> . 

[00 2 7] ;'^:(C . H 3 ( c ) (c^-^r J: -J {C . ./S*^ .-t;''^ 
^ T F T 1 3fMMi^<^; t^cO^-Xf^jScMi^g-h P c h 

- T F T 1 5 m^WMo^-^x ff^ u^h y ^- v u 'jy. i> 
nf-y 4 2i'B^L tz'ik. B.He/H. ^.ffli.-^/::-f ^ 
y K - tr >' y^ms: 0 r >: (c i o T . v s'-f .:i^r- t F T 
1 3 <r>^—y.mM 2 2 > P c h - T F T 1 3 (r> y — X . 
YV^y^^3 2. 3 3€:lRl^(cffM-r^o 
^K-b'>'m<7>K-XS{i. ^J^t^'l — 1 0X1 O^s 
atoms/ c in^ '4" o 

[0028] ^^tc. mlMX^m^^fzy^ V V-Jx 
-VA 2^R^*L;^f^. [13 ( d ) l^Z^.-t^ 3(C. 
.-K- ^ T F T 1 3 ffMMi^^T) 3 liT;, C7) N - ^m%3M<^yMji^ 
fMy-thy ^VV-Jy.Vn9-vA 3$:JFML. CixS: 
7 h L T P H./H. Srffl^. i/^j i rJr y Y-^'y9"^rr 
KcO'ltlZX-oX. yW>t'--7TFTl 3iON- mm2 

. 1 — 1 0 X 1 0 » 3atoins/cin2 m^t -th. 

[0029] mz. MX^Tfflv ^f::7 ;r b bvN".^ 
->'4 3'>l^iL /::f^. 113 ( e ) iC^rt X oiZ. yv-f 
;K-5TFT1 3m^WM<^0'h<y>^^ y^tsXUZJU 

y 9m&f0Mt Nch-TFTi4 mffif^M'^y^^x //ifs 
y<7 1 LT P H3/H2 ^m^^fzA ^ y 1' yy^W^ 

dClfctCiO. ^'^-f^J^-^TFTl 3c?:>x$ .y:5^$Ii|82 
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1. ^J:C»^:-7U'.:^^:^pHt^2 3hNc h-TFTl 4^,)y- 
.?.mm 2 9:hXl/ U >'Mtj§g 3 0 2: |s]»#iC?BlS:-r ^ . 

0X1 0^&atoi»s/cni2 ^gj^^-T-i^o OfiT. SOO^C. 

[00 30] l:JLI^ii[l^T^tr^tB&'r^3^^\ 7 :r h U'JX h 
./ < ^ - >^4 4 ^ t/:::f^ ^ C V D J: ^) 5 0 0 

F T , P c h - T F T<7) V — M^M. \- U >'Mt^('l3l 
t ho v9 y hri^-zl grgan LT^f^. i>[Hi(cA 1 - S i 

0 . X ^ ••/ 9%Mi. X^Sg. 3 u 7 y — .X 

[00 3 1 ] (l4ii^S0^B^7i^i^M4 5v7.)mjS:5:^>'r :7-a 
■y UTS) ... C om\iZ^-t J: ^ C ^^^its^a^^^^ 

K^-^./^-|IISS4 6 , y-MSF^-f ^<-[£lS«4 7 , B 
^-7F 'J^?^X4Sc7>^g|5:»-;e?>A>tSl?E$iXTV^^. y->l 
JSFi7'^.^<-|HlS&4 lyyY\^-J9.9 . ^zn":^ 

\t^f <.X 5 0a, 50b, 50c, r^X29^:7^-i ^ 5 
la. 5 1b. 5 1c^5rWL. ^Z::. ^'-FMH^-f 
v<~|IIS-&4 7^. >yYU'JX932. y^-/7T— 53 

4 F 'J 9 MnzmA^ixfzhc^X'h 9 . 5 4 

iili* F ^ > 5 5 , m^B'^)i^5 6 . Mf^'ffi^ 5 7 

Tl^fiK^ilTi'-i>. "^LT. v~X|SF5^-<.^s-[a]S§4 
b a*-;^ I- 'J 9 X 4 <S C?y^^m^ F i7 >- >-'7>. :^ 5 5 iZ 
m.XV-xm5Sa.. 5Sb. 5Sc;^>®i5eL, 

biS! F 7 AN-[n]ii!^^4 7 F 'J ;^ x4 Si>':)g-lj 

m F -7 >' >'.X^ 5 5 l:Z^ LX Fif; 5 9 a . 5 9b iy'^ 

[00 3 2] xLX. ±iSF5'-f-^S-lpISS4 6, 4 7 
ii. iiiLf-Z.^NM/K-^TFT 1 3tCMOS-TFT 
^m.^'^io^tz. V•»;b^9>^B i - C MO StSf^h ^oT 
^''^^^ ttz. ^rcry^xi^^ Ti~^9"9.-^ -/^h5 I a, ^ 5 

1 b ,51c > W tK- ^ T F T 1 3 ^"^m ^ ^^irx ^ 

h , -.^^ a-^-^ b 'J x4 8 ^m^-thmm f ^ >'i^' 

7x 5 5 IZli N c h - T F T ;^^fflV ^ hixX V . 
[00 3 3] *^Jfe^^,)?i?®,^0??SB^B^^^^S{i:. Ti-^9' 
X y -F 5 1a. 51b. 51 c (CV W jY^- yT F T^^ 

C M O S t: T V i >g> . CMOS- T F T ^) 

mw)m:w\^A:,t -c t ht'Z^ s))mMm^m^>^'Zt'/)'^ 
xbh. ttz. fig*'^':) J: 0 (cmm%m))m:hi^±c^)fzMz 



[ 0 0 3 4] L :^?^^^ . A<->f y T F T(7)mMi. X ^ 

yiyx9xhh. Lfzfp-ox. mmn^mc^yc ^<>x^tm 

LfzXoi^z. ysW;K-l7TFTc7>xS yr^^. ^—X. a 
U99mm^CMOS-TFT(7:>V'-9.. FU-f >'^J^ 
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